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Iwama and ]asper4) (1957) have described that cortical，topical application of gamma 
aminobutyric acid (GABA) suppressed surface negative "dendritic" responses to local 
cortical stimulation in the cat with partial destruction of the brain stem，which surgical 
operation was done under thiopental anesthesia. Several investigators have studied the 
effect of GABA on electrical activity of the cerebral cortex，and most of them have 
carried out topical application of the drug solution. Gelder and Elliote) (1958) have 
reported that GABA does not pass readily the blood-brain barrier，and this fact pre-
sumably forced the investigators to apply the substance topically on the cortex. 
In the present preliminary investigation，we have carefully observed. the effects of 
GABA and gamma hydroxybutyrate (GHB) by intravenous injection or injection into 
the carotid artery，upon the direct cortical responses to electrical stimuli of the cat's 
cerebral cortex in unanesthetized，encephale isole preparations. The results were com-
pared with the. potentials obtained in cats anesthetized with pentobarbital. 
METHODS 
The spinal cord of the cat was sectioned at C 1 under ether anesthesia. The ether 
promptly discontinued，and the cats were respired artificially. The cortex was widely 
exposed on both sides. A small area of the lateral gyrus，usually its posterior part of 
msec in duration once 0.2to .10was stimulated with square wave shocks ，the left side 
every 5 seconds. The direct cortical responses were recorded oscillographically (San'ei， 
Model EB 102 amplifier and BO 233 oscilloscope) 40r 5 mm from the site of stimulating 
electrodes in mineral oil pool. Bipolar Ag-AgCl electrodes were used for stimulating 
Drug studies were 1. and both electrodes were placed as shown in Fig. ，and recordjng 
begun at least 4 hr after discontinuation of ether inhalation. Drugs were injected into 
the femoral vein，or carotid artery via the lingual artery on the same side as the recording. 
RESULTS 
A. 	 Chαracterization of response to direct cortical stimulation 
In the cat anesthetized with pentobarbital (35 mgjkg i. pふ thelocal electrical re-
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UNANI洛THETIZED 
sponse to direct cortical stimulation (10 to 
20 V) shows the 1st and Ilnd components 
(Chang2)，1951): initial negative potential 
was first reported by Adrian1) (1936) and 
described by him and others (Chang2)，1951 ; 
ANESTHETIχED Purpura and Grundfest勺 1956)as a response 
of the apical dendrites，on the other hand，I~ 
the prolonged negative potential，the Ilnd 
10一m:;cじ	 
component，represents a response of the in-
ternuncial neurons in deeper layer (Chang2)， 
1951). 
Fig. 1. Direct cortical res'ponses recorded in Our results showed that the 1st com-
ANESTHETIZED (pentobarbital 35 mg ponent conslsts of 3 or 4 small negative
jkg i. p.) and UNANESTHETIZED 
(encephale isole) cats. potentials in encephale isole preparatlOn 
1 and 1 indicate the first and second (Fig. 1).
components respectively. Diagram shows 
the arangement of stimulating and re- B. E仔 ectsof GABA or GHB on the direct cortical 
cording electrodes. Records were super- responsesimposed 5 responses. 
1) In the cat anesthetized with pento圃 
barbital (35 mg/kg i. p.)，intravenous administration of 100 to 1000 mg/kg of GABA or 
GHB did not a:fect the direct cortical responses. 
2) In encephale isole preparation，however，a dose of 100 mg/kg of GABA or GHB 
apparently depressed both the 1st and Ilnd components (Fig. 2)， but not altered the 
blood pressure. Interestingly，changes of the direct cortical responses were seen within 
a few minutes after intravenous injections of these drugs. 
A dose of 100 mg of GHB administered intraarterially to the carotid artery， im-
mediately abolished the 1st component of the response. Recovery was once observed at 
E喧司
A .
 民=::.一三ヲー圃圃司_1一 GHB 100 mg/heacl i.A. 〉 戸 戸 二  
圃園圃圃圃圃圃圃園田司 ・・・l120 ll1sec:l 
，GABA 100 mg/kg i. v. 
B 
。HB100 Il1g/kg i. v. 
Fig. 2. Effects of (A) GABA (100 mgjkg i.v.) 
and (B) GHB (lOOmgjkg i.v.) upon 
the direct cortical responses in ence-
phale isole cats. Records were super-
imposed 5 responses. 
Fig. 3. Effect of GHB (100 mgjhead) adminis-
tered into the carotid artery，upon the 
direct cortical responses in encephale 
isole cats. Records were superimposed 
5 records. 
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about 5 minutes after the drug administration， but each response fluctuated， and later， 
a reversal of the response was seen in the recording 30 minutes after the administration 
of GHB (Fig. 3). 
DISCUSSION AND SUMMARY 
An interesting result observed by us was that intravenously administered GABA or 
GHB remarkably depressed the direct cortical responses in encephale isole cats，however， 
the depressing effects of the drugs were not seen in anesthetized preparation. The de-
pression in encephale isole cats was rather remarkable in the 1st component than the 
I1nd one. Although Purpura et a1.5) (1 958) have concluded that systemically administered 
GABA produces no synaptic effects because of failure to penetrate the blood-brain 
barrier，our results suggest that some amount of GABA may pass through the blood-
brain barrier of unanesthetized preparation under some conditions or the results indicate 
that anesthesia makes the blood-brain barrier quite stable to prevent passing of substances 
such as GABA. A marked positive deflexion of the direct cortical responses was五 rst 
reported by Purpura et alア (1958)and Iwama and Jasper幻(1958)，and it was interpreted 
as a response of deep layers origin; in other words， GABA has selective depressant action 
upon superficial layers of the cortex. Confirming this fact， our findings show that GHB， 
penetrable substance of the blood-brain barrier，also induces the reversal of the direct 
cortical responses in unanesthetized cats (encepha1e isole preparation). 
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